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Drell-Yan mass spectrum for the SM (black) and for the case of a 4 TeV KK excitation when all
fermions are at the same orbifold xed point(red) and when quarks and leptons are at opposite xed points(green) thus
separated by a distance D = R
c
in the extra dimension. Rapidity cuts, K-factors and eÆciencies are included.
cases: (i) all SM fermions are at the same orbifold point(D = 0) and (ii) quarks and leptons are at opposite
xed points separated by a distance D = R
c




. The later model
may be of interest in addressing, e.g., the issue of proton decay. Note that in the LC analysis the value of D
did not enter since only leptonic data was employed. Here one may easily imagine that the capability of the
LHC to distinguish the Z
0
and KK scenarios may depend on D. Note that for D = 0(R
c
) there is a strong
destructive(constructive) interference between the SM and KK contributions.
What portion of the lepton mass spectrum is useful for this analysis? The resonance peak region is not useful
(at least by itself) since, as many earlier Z
0
analyses have shown[6], for such a heavy Z
0
-like state the only
useful data obtainable there are the total cross section, the full width and the forward-backward asymmetry,
A
FB
. The rst two of these are sensitive to other potential non-SM decay modes and are thus highly model
dependent while A
FB
is insuÆcient as a useful discriminator. Beyond the peak region the cross section is quite
small yielding too poor a set of statistics to be valuable; this implies that only the low mass range is useful. To




-pair cross section `data' for both the D = 0 and D = R
c
cases
integrated over 100 GeV wide mass bins covering a dilepton mass region between 250 GeV and 1850(2150) GeV
for the case of M
c
= 4(5) TeV with an assumed integrated luminosity of 300 fb
 1
. (To go lower in mass would
not be very useful as we are then dominated by either the Z peak or the photon pole. For larger masses the
cross section is either too small or is dominated by the heavy resonance.) Next, under the assumption that a
Z
0
of known mass is actually being produced, we vary it's couplings in order to obtain the best 
2
t to the
dilepton mass distribution and obtain the relevant condence level(CL) for the t. (In this approach, the overall
normalization of the cross section is determined at the Z-pole which is outside of the t region.) In performing
this analysis we make the following simplifying assumptions: (i) the Z
0
couplings are generation independent
and (ii) the generator to which the Z
0
couples commutes with those of the SM. These conditions are satised by
GUT-inspired Z
0
models as well as by many others in the literature[6] and reduces the number of t parameters
to 5: the left-handed couplings of the quark and lepton doublets and the right-handed couplings for u; d and
e. We then perform a ne-grained scan over a large volume of this parameter space testing more than 10
10
coupling combinations for each of the cases we consider to obtain the best t.
The results of this analysis are as follows. For the most naive case, where all the SM fermions are at the same
orbifold xed point, i.e., D = 0, we nd that the largest value of the CL obtained by our tting procedure to be
 10
 10
(0:003) for the case M
c
= 4(5) TeV. This implies that the assumption that the KK state is actually a Z
0
does not provide a good t and we can conclude that the two cases are distinguishable. However as we clearly
see the CL of the t in this case rises rapidly as M
c
increases since the inuence of the resonance in the below
peak region to which we are tting is rapidly diminishing. For M
c
= 6 TeV CL's in the range 0:5  1 are easily
obtained and the two scenarios are no longer separable. The results for the case D = R
c
are quite dierent
from those for D = 0 since there is now constructive interference between the SM and KK contributions. In
this case for M
c
= 4(5) TeV the CL of the ts ranged as high as ' 0.7(1) implying very good ts to the KK
data with the Z
0
hypothesis were possible even for relatively light masses. This implies that in this case the
3LHC will not be able to distinguish the KK and Z
0
cases when the quarks and leptons are not at the same xed
points. This is seen to hold true for any value of M
c
which is in excess of the current bounds from precision
electroweak data.
III. SUMMARY AND CONCLUSIONS
The identication of new physics after its discovery is an important issue for both present and future colliders.
In the preliminary analysis presented above we considered the capability for the LHC to distinguish a KK
excitation from a more conventional Z
0
in the mass range at and above 4 TeV. Earlier analyses have shown
that such a model separation is possible at a LC running at a xed center of mass energy provided the mass
of the excitation is already known from LHC measurements. In the case of the LHC we demonstrated that in
the most naive scenario where all of the SM fermions are located a single orbifold xed point the LHC is able
to distinguish the two scenarios up to KK excitation masses in the 5-6 TeV range. On the otherhand, in the
case where the quarks and leptons are at dierent xed points, we have found that the LHC would nd the
two scenarios to be indistinguishable. It is possible that some extension of the current analysis may lead to a
strengthening of the LHC's ability at model discrimination; this is currently under investigation. A detector
simulation along the lines of the present analysis would be highly useful in verifying our results.
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